Prediction of Air Quality Index (AQI) is of great significance to the economic development. The air quality system is a complex system with many factors and layers, and less data is available. Therefore, GM (1,1) model is utilized to predict the AQI. However, as AQI is affected by seasonal factors, the classical GM (1,1) model cannot accurately predict it at present. The AQI of Nanjing city from 2014 to 2017 is compared with the prediction results based on classical GM (1,1) model, GM(1,1) seasonal index model and the linear regression model. The result shows that the prediction results of GM (1,1) seasonal index model is the most accurate. Finally, GM (1,1) seasonal index model is used to forecast the future trend of AQI for Nanjing from 2018 to 2022, the average AQI of each quarter is less than 50 by 2022. This paper can provide various helps for government scientific decision-making.
Introduction
With the rapid development of economy in China, the emission of air pollutants is increasing, which brings severe challenges to urban air quality [1] . As an important city in the Yangtze River Delta, Nanjing's economy is in the stage of rapid development. The population, industry and energy consumption are all on the rise in Nanjing, which leads to the decline of air quality day by day. In order to reduce urban air pollution and prevent pollution incidents, people are eager to know the trend of air quality. The air quality of a city is related to the local industrial structure, the distribution of pollution sources, the seasonal climate and so on. It is a multi-factors and multi-layers complex system [2] . So it is difficult to predict the trend of air quality change with an accurate quantitative model. An Air Quality Index (AQI) has served as a new short-term air quality evaluation standard for China from March 2012, and a few data of AQI can be collected at present [3] . In general, the air environment system is considered as a grey system, so AQI is regarded as a grey variable. According to the characteristics of AQI, the grey system finds the mathematical relationship between the factors, and predicts the development tendencies. At present, some scholars have applied the grey system theory to the prediction of AQI [4] [5] . In this paper, the AQI of Nanjing city from 2014 to 2017 are compared with the prediction results based on classical GM (1,1) model, GM (1,1) seasonal index model and linear regression model [6] [7] [8] .
Data Collection and Processing
The monthly AQI data from 2014 to 2017 in Nanjing were collected from the Chinese air quality online monitoring and analysis platform. The data were processed quarterly and the average value of each quarter was calculated. The results are shown in Table 1 . As can be seen from Table 1 that the AQI in the first quarter was the largest, while the AQI in the third quarter was the smallest. Therefore, AQI of Nanjing is affected by seasonal factors.
It can be found that the original data fluctuates with seasonal factors, and it is declining year by year. 
GM(1,1) Seasonal Index Model
The ideas of GM(1,1) seasonal index model are as follows [9] [10] [11] .  Calculate the seasonal index. Assume that the original sequence is
represents the data of period "j" of the year "i", and i=1,2,…,m, j=1,2,…,n. The seasonal index of period "j",called j S , is calculated by using the corresponding period average methods [12] .  After the original data sequence is separated from seasonal components, the corrected data sequence is
, and get the data for period "k" [13] [14] [15] .
AQI Prediction in Nanjing
(1) Calculate the seasonal index
The seasonal index of AQI in Nanjing is shown in Table 2 according to the data. (2) Comparison of AQI prediction models in Nanjing The AQI of Nanjing city from 2014 to 2017 are compared with the prediction results based on classical GM (1,1) model, GM (1,1) seasonal index model and the linear regression model. The results show that the Mean Absolute Percentage Error (MAPE) of GM (1,1) seasonal index model is the minimum, and the MAPE of classical GM (1,1) is the maximum, see as Table 3 .
It can be seen from the above mentioned results that for the time series with obvious seasonal factors, the prediction accuracy of GM (1,1) seasonal index model is the highest. (3) Prediction the AQI in Nanjing from 2018 to 2022 The seasonal index model is used to predict the AQI of Nanjing from 2018 to 2022. The results are shown in Table 4 . The Chinese government issued the regulation named Technical Regulations of the Environmental Air Quality Index (AQI) (trial) (HJ633-2012) in 2012 [16] . When the AQI is between 0-50, the air quality level is first class, and the air quality condition is excellent; When the AQI is between 51-100, and the air quality level is second class. It can be seen from Table 4 that the value of AQI is being downloaded and the air quality is getting better year by year from 2018-2022. The AQI of each quarter is lower than 50 by 2022.
Conclusion
The classical GM (1,1) model is appropriate for the prediction of smooth data sequences, and it is often unable to accurately describe the data sequence with seasonal factors. Therefore, compared with the classical GM(1,1) model, the GM (1,1) seasonal index model can objectively reflect the general trend of time series, and also can better characterize the seasonal fluctuation characteristics. Then, GM (1,1) seasonal index model is used to predict the future trend of AQI for Nanjing from 2018 to 2022. The results show that the air quality is getting better overall year by year, and the average AQI of each quarter is less than 50 by 2022, the air quality condition is excellent. This paper can provide many helps for government scientific decision-making.
